Small-molecule inhibition of proteasome and silencing by vascular endothelial cell growth factor-specific siRNA induce additive antitumor activity in multiple myeloma.
Angiogenesis plays an important role in the pathogenesis and progression in multiple myeloma (MM), and MM cells secrete vascular endothelial growth factor (VEGF), which further promotes proliferation of the tumor cells. Therefore, we evaluated the anti-myeloma effect of VEGF small interfering RNA (siRNA) silencing in MM cells and whether it can be augmented by the additional application of bortezomib directed against the 26S proteasome. After transfection with VEGF siRNA, we observed a reduction of VEGF expression in all studied cell lines: OPM-2, RPMI-8226, INA-6, Jurkat, Raji, and Karpas-299, as well as in cells of MM and lymphoma patients. VEGF siRNA significantly induced apoptosis and inhibited proliferation in OPM-2 cells (P<0.0001), RPMI-8226 (P<0.0001), and INA-6 (P<0.01) versus controls. Cotreatment with VEGF siRNA and bortezomib in MM cells resulted in an exaggerated inhibition of proliferation and induction of apoptosis compared with VEGF siRNA or bortezomib alone (P<0.001). In addition, the combination of VEGF siRNA and bortezomib significantly (P<0.01) reversed multidrug resistance gene 1-dependent resistance of MM cells. Our data suggest that small-molecule inhibition of proteasome and silencing by VEGF-specific siRNA may be associated with an additive antitumor activity and might be a suitable target for new, therapeutic strategies using RNA interference in MM.